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The present invention relates to a device and method for estimating channel- states in 
CDMA communication system, ot more particularly to a device' and rriethod for 
estimating channel states by combining with data a! pilot channel transmitted via an 
independent channel or pilot symbols transmitted '.by symbols. To achieve .this" 
objective, the device for estimating channel states, which estimates phannel states at a 
channel receiver of CDMA communication system, according to the- present invention, 
comprises a spreading sequence generator, which generates a spreading sequence for 
despreading an inputted spreading signal;. 'a first multipjier, which depreads the 
reception signal by multiplying said inputted spreading signal to said , spreading 
sequence; an orthogonal code generator,, which generates orthogonal codes allotted to 
the pilot channel and the data channel; a second . multiplier, which removes " the 
orthogonal code component by multiplying the orthogonal code allotted to said pilot, 
channel with said despreading signal; a. third multiplier, which removes the orthogonal . 
code component by multiplying the orthogonal code allotted to said-data . channel'. wit,h " 
said despreading signal; one symbol buffer of a dual structure, which stores information' 
of variable length according to the length of a symbol, and stores the next symbol, 
process while processing a symbol; a data demodulator, which demodulates the signals ■ 
of information data components to data; a fourth multiplier, which removes; the effects 
of data by multiplying said' modulated data with the original signal; and a- channel 
estimator, which estimates channel states by combining the two sigr>^ls acquired from 
the pilot -signal and the data signal while concurrently estimating channel* Estates by 
calculating the energy value by removing the effects bf data via said fourth. multiplier.. 
The method for estimating channel states according to the present, invention comprises 
estimating channel states by combining the two signals acquired from the pilot signal 
and the data signal while concurrently estimating .channel states after removing . the 
effects of data by multiplying the demodulated data with the original data signal* stored 
at the symbol buffer prior to modulation. 
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S- ft>gS CDMA Wd^A'OflAi flU&Sia ^§or= aBSfffl ^SS-Al 3! S^M H** ^2S^= ; 
US XHyS 3£EI^ MiSt XHyOlU S-dHfe Ml 51 -gam cboihb et^rd xlt^Efre? 

*SSI-= xH^EH ^S&xl 51 .»BM »«■ 20IO. 01 M oHgo^l ?ieH3t B gjgg CDMA #£A| ^ :< 

si mi^s^I2K .ir^si iHy^f aioiEi xhboh «sa ^m^M »»ai?i& ^nu^si-V/--- 
■a2sa^i2K -ds.a- & v 7i mioiEi a^oii ijss sim^sM ssi-ch sim^s: s^*>»^ v r 
'□s-afir Mae-JasfiF&ois^s 01^012 isatfiaav ssaoia msm copies ■ 

*F£ 'HOIEMS^S-, #71 L$Q\E\& S 'Ajsi DI0tE1°J S«« flTISfe H4SS7l2f<;lv! 

: MIH'.£!S:2K Cll'Oia dSS^H ?H2] ajsP -flWHM xHB^EHM ^gSKQ, OI2r liBSWKW:* 

•#?r M4g®?\w mm aoiHsi s*m 731713101 oiLrozta .-Haws aB^a-*8«&»B#s3Ei 
•s n»«HH, aa^EH« *s*fe aeioL Msa assu-.aoiEi dss^a 2012 ^ ?h°i asa-tus 
§1-01 xhb^ehm *sem, om .atioHM s*£H7is.samiHM wseicm sis a aoiaaaa 
.s- mioias .3*101 aio!Ei2i s*m *w » aB#HB ms^s tw; / ■ ^ 

£ 2^ e ^saii [&e sH^cras^ ^dAjAg xH^^d^ioiiAi K^^i xm S K^S Al- 

§5KH iHy2J o*EH M XB^^EH ^§§-x|£1 

£ oqoj ^g^QH [ H *K ^2 ^« 

^dAIS^^^I 110, 220 SI1SS7I 111, 211 

120, 240 MZS^y\ 131, 231 

DilOIEm^^l 160, 260 73I3SS7I 133, 233 

XH^^S^I 150, 160 X1l4S^j7| 271 

l^gUiffl 280 

S ITg£ CDMA #i!^0ilA1 xH^^EHg ^Sofe xH^EH °' ^gOil S.^ ^ 
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aii s^eis ehjs iiiaoiu- £§s s^eis ehjs £§21- aoiEig stJSK* ausas 

^SoHr JHa^£H *S5*I 3! ^gOil StJ- 20ICK 

§&^£S 3 E MITOS! g ^ (COM A ) Al i y ^ dz21 Sf>+0| 2JAfSMdSg(PSEUD0 RANDOM NOISE 
SEQUENCE: PNAII!±)g ABSKH, E£|- $Ha21 =?SS SloKJI Sj 51" 2 (0RTHD60NAL COOE)g AhSttf}. 
Ot7|0tl QIOIE) d3g ®?tf>m SQ. [Q-EfAl, QI0IE1 §fS!A| QI0IE12J g*fg XIUSI 0ilU7[|S 

4= 2J7U so. 

IDS 51 d2= S*H S5f2) #EH2f 7IAR2J § CHei 7W gE£ AhgEIS d2S, SXB 

I £ffl» SS*fe Se^S! jj^Bj aj S o, jy^g oimS^QI #§2) IS-952} gfs A |± 



ass ^»-d»thoi n ouuxis-g mm= g*is Ansraa. £e*j- uoiei ay? °iAhSMdS:^. sin 

3E, "1" "0"2! ElOIEiS ?39CH 2D. 

SEH COMAAI^S JBa4=d7|21 tlti #EH #§§X|2| ^£ 5! #^g £ 1g SSftK* s gofS; 

E 1? SeH aEBVOSS* SdAligOIIAl EFSSJ tHag AhgSKM iHaBJ #EHg aiy^ 
EH 2?§§-X|2| :?3E£A|, IIUgEH *3S« = ^dAIHi ^48^1 120, 140, atfig 

71 HI, 131, »l3£g7l 133, 2m*37| 150, DII0IE1^£7I 1602M ^SEIOI SID. OIHtt 

xiHSBI #S§»WAI flSSJ 4fHM S^S ^£^21 S^M SSH ggsra, gJ^EI^ dS: 

a- #71 si-^AJU^ e/AH;j| 1200U Ai ^g*]- ^dAIS^, 0)|g gCH PNAIS^g StlU. 01 22 g|S?£|£ 

ds7i- *ra-asopi uisoi 0121S 2«s,wf7i *m sskhq. 2-71 ^ia^s vg7i i4os zm*i m 

a°J Sj31^S2h 0I0IE1 5cHa2J Siia^S, OHM gCH flAI^S (Walsh Code)g ^45AIZ!C|-. Olfffl g-*SE| 

= efssi s»a2j sja^s^ iua£d7ioiiAi sun^ss- ssitj- sim^sg sraAiach av 7[ 

S!52^s= i«a -?SS££ AlgSO. 0IEH*!" EFS51 «a ^lin^22h £91 M\SS7\ 111011 £jtH 
i+S 73I2SS7I 1310)1 Ai gfiHAIDI , 01 CHI OKI #71 Xfl2£S'7| 131? 4=dS i!S(HlAi II 

2 ami ei xiasj oioiehm ^sspi ?ishai^ ^a^ssMg nwtm si-^ai . oieiti- ^in^ssg- =- 

X1IO)§^s «|3S^7| 13301IAI 2!il^S2F XIIISS^I 111011 2JoJ ii'S^ SSBAIHSAN 0| 

?OiSCF. 01^1 S|I2¥S7h SfiEIOIEI e^HohTfl SQ. 3E)3 QI0IE1 ^25r 160 - 

ohm a oi Ei 71- g?m ^= m^m ^m^M kh's 4!H?f ^2eich aasa-. biEit? xn 

y ^EH ^S^IS ^^7H2l S^(FINBER)Ofl 2,^ S^lShDI 3 lll-g gUmiUCCOMBINERPt a: 

.Bf -WKH l§g LHEITfl : ; -^> : ,i ■ 

dl.a»,Sffl2| iHy^EH ^S? lIFg?4 iHag OlgSKfl XIUSI (HIUXIS qiS>^ a^OILk tf^2|~E|AT'.; 

1 OlSSAioilAi^ I&^a XHa2f QMOj aiO|EH(e«, §fi§)g Sgtfe iHa^OII EHJ3 gSt:i :: 

12 gxl- H^51 dSg AF§^-.^ SIS b CH^! AIZK3I gCHg?« '■ El'Hg 0^51 XiaOl SXH^ ifflSD EK 

saoi oimjm&t: ji&z! sis '. zr- 

[CKEI-Ai g ^-321 ^S{? SHIgg ?|SKJ| n}^51 d^S OI-LIBf §Mg SgSfe EJO! 

El iHS 21 DilOIEiM tlM OlgSHB iHa 4=tSS^ SEg^-QSS^ SdAliS X»a4=d7|2| Ig ' 

^^m ir^ si-71 b g-s? hemwoss^ ^dAi^g xh a 4=^7121 xnas-EHg ^gs^ 

xHa^EH ^SS-xlUh, S^EIS ^-AfdSg ^SfdSPI 9ISK31 Sfi+Algl^g »dAIS>;^457l 
2f. 4^1 m&U&SLY £7\ SJ-d-Aia^g SSW 4=ddSg JII1S-S7I2I-, E|-^5i 

ill ani- oi 01 ei in a 011 ^g-si ^m^sg ^ai?i^ sia^s^a^ia, ^si-d- dsa- ^71 mm 

9 iHaOD ^S-S 5|in^Sg SSI-OI sia^SSMg JIITISI-S «l2Sg7|2J-, ^-71 2?»d- Ajsai- fe^l 

eboiei iiaoii sia^sg ssi-oi <^js^± sse ^itisi-s flpsa^ia-, sm-2j ajs aoiwi 
im 101 21 gag 7fi&srai, §021 seii=9i- nam «s«^ oie^s 

OI^CHd 16'ShHEISU-, gam 01 El g£2| dSf DI0IE1S ^iofe DIOIEH^^iai-, ^-71 a5§ Q|0| 
El 21- a dSg SSI-01 aOIE12| Sffg *Otl-= «|4SS7ia, EfaSl dHSI- COOlEi dSS^EI goi 

2 ^ 7H2J i!2i t^5K)l xHa#EHg *§SH1, 0I2I- g*5§l-OI »l4SS7|g gSB IHI0IE1E1 Stfg 
XflTlSI-01 OHUXIStg 711d«l-01 iHa^EHg ^§§fe 3tHa#§71S ^gEIDI, IHa^EHg ^Sofe g-g 
01, EHJ51 dS2h EflOIEH dHS^EI SCHd ^ 7H2J d2g t.^01 iHa^EHg #gtU2, 0121 gtSsh 
CH ^5EI7ld ^MbHaWI ^i&EIOl 2J= 3 OI0IHdH2l- Sf££! DBOIEIg SsFOI Oil 01 El 21 Stfg M 

OISI- a ^gg S^a ESS ^SSK* 6^1 SI SP|2| ggOJAI *|ElHS2h 

Sf= ^AflgOl a ^S2| 2CI 25.^2! OISHS 31551-71 91*1 L1EFLF 2iCK Olg ^g ^Allg a 
01 a a-SOl 4'A|g 4= 2iQ£ =js oi 7|ggOHHlA1 gfe^ X|£|g 71-2 W01MIS 510IEU-. 3 

EII2 B =-321 STqg MlfiSKHI *1 4= SiCUl 5BEI= §XI 71 ^ S ^?S0il CH*]" ^A-fl^ ^S? 
a^D. S a§g E 2g mti E SofS; 

£ 25 B BOO! [O/fi SES^QSS^ MdAl^gj lHa4d7IOflA1 EHiS ill a S 4'§g Al 

§oH3l ill a 21 6 k EHg ^SolS iia^EH *§§-X|2J ^gESA-|, iBa^EH *§§-J:l= SfdAIH^ 
71 220, S.-4S7I 240, X81SS7I 211, SI 25 S 71 231. HI3SS7I 233, i«a^§7| 250, QI0IE1 

^571 260£S ^«E|0) 2iD. 
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2-71 %^?\ 220s s^eis ^nt_m?\ zmo\ m&M^±m g-asta. 27i n 

&Mm±= PNAIS^S AhStHIh SUSS 71 21 1g g^dHfif 271 m*H^±m So KM ^ 

mn^y: 240^ a Harms tmit aioiEi aaw ^iia^s:, mm ma 

liAl^s (Walsh Code)M H"£S Ai 2! Q . XII2SS7I 231S ej=K+ £!2fil- EHJ5! aaH WSS ^iil^S 
StKK £E» HI 33*' 71 233£ DIOIE1 a HOI WSS *\R~±m dSEF St^Ch 0I3S7II «E£ 

« ^JH¥2: 2^01 HTISClh 

IggHiffl 280S *HJ2I Q0IE1* *IE|oF7| ««t 2§ tiSil HSS? * »S ^20101, *jXH 2EH0il 
EIHI- ?WV ^ 2AS 2B 301011 CO-EF 3 BOI7t 7^3 30|g agp.. i^j^yilti 280 

s boiepf ^sb own shejdi as a&m aaispi 2g =tzm s^o. 

»43S7I 271S HOIEI7I- ^SEIS 3 DilOIEHOil 2^ol~ 12^bHItt 280011 ASS ^HEf ^£ 

g UOIEIB SobOl Q0IEI°l Stm STItJQ. 

aH*B3l 250S «H IM!5! £!2:7|- IMI5I MUfflXI 189 2^°!7H>1I CU-BF UBSiM CH 

^ MIUXIB Ma*KM *7W£S S^EIS 01 01 El aijSl^^E^ HflttD. 271 

tm^y\ 2502J 71x13 BJS51 2MS A^atHEE DllOlEi atfOI S2^3^ id 

«#EH2| *§0| ?t£tm SD. 

Dl 01 El ^271 260S D0OJE12M2J Aisl 291 ^AIS^^^I 220 S Ij*S7| 

240, HOlEi ^S7| 260S H Old SOB CKF SKWSQ. 

S^EIS swaisSF 271 S^AIS^ »«7| 12QMAJ «S2*»- SK+AISi, 01 B HCH PNAJHAM X1MS 
S7I 211WAI So hOt ejSKWKH SftfflSWI PNSgg XOTIfcKh Oia*!* dS& :'3|.j31JSS-!;. • . ' t 

»«7I 24001IAI »«g IM!S a» ^Hl^s:, (MB MCH ^Al^s (Walsh Code)2f X1I2££J7| 231CHI/d S ; : 
.JI73 S!iH^3:2^# flTICHIK ^ ^^tf ^71 513^5: ^71 24001IA1 QOIEI ' t- •"• : 

^IIH^HM X113SS7I 233Q1IAI ££H3 ^JH^s^^M ^1171^9 §SUIO|E1 SBffl- yTHSQ. 27 1 . : ■ : / 

QI0IE1 280011 aiOl El 71- tlfl^XI »SBD. 271 HOia^57l- 2600B 2|«.iai0f'v- • - - l^ :;• 

E17F ^SEIS 271 l^ffUISI 280011 #3:9} QOIEiS Xil4^^71 271 WAI HOtEl r - ; , ; - : ; 

21 2tm BTIthD. 3£i3 271 iH^g7l 250g 271 M2££?\ 23) M 7i£! dS«&tt«-«l . J? 

y se= i&aa ^s)^ qioiei £}±s.^e\ schs ^ 7h^j tjsra aia^EHS ^sstoi^-^Lr^^' , : - 

^|4S^7I1 mm D0QIE12I- StfS SI 71*1- MUXIZJS TlliWHfl- XBS2EHS *Sm. ^: '^^^n^'^O^i^ 

..i&ffls-aBoie-si^Bsdsa, ^iiush, -o"a '-hoieis ^aaoi.aoiEi-aas.sD^savx^i?^^/. 
ia; 5!in3H, -r -o-a hoieis .^2eioi 2iQ; *e ^soiiA-i^ §ehsj .nwiss ^ihi qi sut' ^ ^ : 
ay ^g^'iF *g*jt>m aioiEi qoieib ssra a?'"o-£s 2ras.--?ia- s --*^.^!- ^ ■ ^ 

aW^EH *S^IWI- ae?SES-W HOIEiSJ 011UXI SE&aH 2EH ^§011 Mmt* 20IQ. SKiSi vHQIEii " . 
2BS ;h°J 2|J23E0(I shAhaoi a=01> 1?H°I 2SS '«SI*CT fl» S0I°^°1 hHElM ^(31 t^Sl - ..--v 

C1IO|E17f 6J5:^# ^3^1 =Q. 3S-*.HOIEJ ^^7^SEI3 n EBOIEIB r2^tH51?T:;, •■, • 

280^1 ^^21- 5ei-01 QI0IE12J aTlt^.-OI 3^2KHI 21*K dsSl (HIL17a£ B WSWI-AI.S : - 

y2EH *so« AFSofe aoiQ. ois« ees« Dsa aif Ai-ssKa Ei-s co oi ei ayoi •^'•i"^^ 

SI'S B E-S^l 2-All^i- ^SOUA-1^ =?tm?l ^AlOtlOll ^mot ^Stra^U, B ^g2J g^lOUAi : 
XI Sfe ^ LH01IA1 01^ 7W 2*01 7^*^ MBOIQ. B US^I ^^1^ ^SS ^AlOllOli 

^EICH §31 THAIS' 3E1D1 ^gq?°J S^!^ OK.1^ 01 ^olg^Sl S?|2f 3^ 21M01I 

2^ UKU- 2TOI B B a^s ny^eisj *§0fl KFSSl 4!4» QBOI QIOIEI iJsE OlgshHS^l EFU 

ei ai^oj ^aiqu ^AH^raEfs as^a aa2EH ^§ ^se ^ %lq. cefefai, 

aa2€H ^g^S OI^^JSJ E^ol-OilAi Al^g2| 2^1 t> F 2A|7IS H1F7I- SQ. 
(57) &^>£l 

g^tr i. sHB^ass^ ^dAi^u ay^d7ioiiAi xh^2ehm ^sei— xny2fH ^ss-xioii 

Sl^EIS ^Ai2f «^a^|-7| 0,-i.qi shAhAi^j^s aKAH- h ^ »Aj-A|S^^7IEK 
2-71 EJ^EIS ^d-dsEf 2-71 ^Aia^M SoK3 ^'^21 ^^^hS X-fllS^|7|EK 
Sl-aa xHy]2h DllOlEi xHgOil 2>JI1^2§ ^AI7IS ^!i2^2^7l2L 

27i ^^aj- ajsei- 27i Ems* aytm ^s-a ^n^^i smoi 5!ia^2:2SM si7ims si2gg7i 

Eh, 

271 ^^tf i!s2h 271 O10IE1 xfl^OII 3jjn^2l ^IH^s: Xfl7imS S13SS7I 

«HJ2| 2B ^01011 CCF£K7hS^3 ^0|2J gag 7aS*KJL *Hi2| 2S SEISS' DI 2B x-iag 73 
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gfiQIOIEI gg°J dHl 01 01 El S ^£Sh= 010IE1^57I^, 

£91 OlOIEm a dSf SefcH QI0IE12J g* p M Kl^sfe JHSS^ISf. 

dS2h DI0IE1 dSSVEl 20)2 ^ 7H2J d£l fi-SKM x|jy &EHS ^SSffi, 0121- gtgSKf! 

sjb D||0|Eioj SITisKM OflUXISts Hd*KJI ay^EHl ^gth= ay^S7l " 

£ ^SUM igog §^ ay^EH *33X|. 

2. SI \%m 2iOU1, 

££>l »^AI3^^?l2KS!Jn^SW^7l2J OIOIEm57l= BICHdsOU 2JoH HICHgg IS£g S|^ xH 

3. a£«vo334 gaAi±g°] aa^d^ioiiAi augae bboi sichaj, 

nm^i dsai aioiEi d^s^Ei gois 5 7hsi dss titm na-gwm ^sskq. oi2h gtsaKH 
mzs\?m ggtnmw *i§eioi 2i= a eboieujssi- msh uoieib sskh qioiei°i stm 

&^i ^sr^mi sjoH »a-Aia±:>h to a dS2h ehjsi my a choiei ayou i^s sia^sg ssh 

£!9| Oil 01 El 1M2\ 7) (W 2JSB DflOIEH dSM ESSfe 2hS3K 

2-2I ubia aysi ^a^H fljTioii °jso fePia oioieh d£M ^5&h= eioiei ^2ihg2h 

am^. aysj mi^±m xot!- m^'si dsai- 4^1 qioiei dss^EH 2012 ^ thsi dsg 
tjshoi -augsiB ^§§Kn, oisa- g*moi eooiei =5dS2j- a dsi sskh oiqiei°j stm 11m 1 
« ay^ois *§m= ay^EH ^sa-g^e oi^chss 132s ay^EH ^ss-g. 

3}?^ 5. JO 4*»-0fl SiCHAI, 

• ^71 dioiei: iiy°i sim^s: Joou °i*h ^a cooiEids jisai shjsj uoioa s r .- - . 
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